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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a three-position 
stabilization type linear 
actuator which has large thrust. 

SOLUTION: In this electromagnetic type linear actuator, 
four teeth 11-14 are 

protruded on the peripheral surface of a soft magnetic 
fixed core 1 , at 

specified intervals, in order from one side in the axial 
direction to the axial 

direction. Coils 3-5 are accommodated in slot parts 15-17 
between the teeth . 

A movable core 2 is constituted by alternately unifying 
four soft magnetic 

materials 24-27 and three permanent magnets 21-23 in a body 
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in the axial 

direction- The permanent magnets 21, 23 on both sides are 
so arranged that the 

polarities in the axial direction are opposite to the 
polarity of the central 

permanent magnet 22. As a result, stable states are 
obtained at three 

positions when a current is cut off, and the shift between 
the three positions 

is enabled by switching a current to the coils 3-5. 



COPYRIGHT: (C) 2000, JPO 



07/28/2003, EAST Version: 1.04.0000 



(19)0#H#ff/f (J P) 02) & ffl !f*f It & ^ (A) 



<43)&' 



#W2000 -224827 
(P2000 - 224827 A) 

B ¥^12^8/1110(2000.8.11) 



(51)IntCl.' 
H 0 2 K 33/12 
33/02 



F I 

H 0 2 K 33/12 
33/02 



r-73-r(##) 
5H6 3 3 



(21) 



(22)ttJH0 



ttRT 11 -26635 



¥j*ll*F-2£ 3 0(1999.2.3) 



(7DWKA 000004260 

«a»^^*B3W 1TB lftte 

(72)««# mm tt& 

swi»)ummBain>riTiis« tfas^ 

(72)%9*3 am 82. 

*«*>oj##Ba?nBr i tb i »« Jfo££ 

(74)ft&A 100081776 

F*-A(##) 5H633 BB07 BB08 BB10 GG02 GG04 

GG09 GG16 BH03 HH08 HH12 
HH13 HH25 



(54) GswcD&aa mfiBKu^TT^^x-^ 

(57) 

[ mm ] m t> *«* # $r:-.te^££§> u - r r ? a x- 

fo^5aHI«IWTT4o<oft«l i~i 4#£R$*U 

•Ifl^1&SB[8fc>XU-y hgfil 5-1 7lCii:H^3~5 
tt#2 4~2 7fc 3 AliS 2 1 ~2 3 fc £«Kr|n] 

xat-ft-fku-ct'Os ww»*^.ap52 1 , 2 3ti+ 

ioJ: t-mor , *ta«*UB-C 3 ft 

£ i: tfT " & ItbUz. n 4 /U 3~ 5 '\<0ii©3) 0 Si 




21 



N s 



22 



IS N 





23 




N S 




27 



15 25 16 26 17 



* 



1 

it* ft-* » ^ £ 1 «c«tt*. m 1 $ 2 ix 

mm. &2ikx®E. %3m®&&. m3jkm*& 

ttfr# S SfcBHK 3 tit & 6 «Wn&j#tt B tt^ljj a r 
k. 

a&cr (t 6 ft , Mr ssm 2 mmm^mma msm 2 

•S. 3oo£)tftif £ k l>k k t>(-. mld^n McifitE 

* k oiafcoasi* ic j; *) mi 3 o^$5gfia-e$5&i- & 

Wie^I»J3T(±. «3a*A«5tcJ: OBMjW-ilWE** 

mi&mzm&zixmmtmi)ft^&&*mtfith 

<?>3?^ffiiIBt' ^ 7 h $ ft* £ k £ ^ k 1* & iEffl3$ ll 
[ ll*3B3 ] ll!*Ji 1 Xis 2 10tt£Wg5£ — TT 9 f- 

^,2mm&wiDwm,tmm 1 . ss2s-^^Eic^ 

^iBfi'BirlfilS3 . 354 mi$coWimzB&tiwi%:^®m 
Sr*U 

35 4 ftfiSttftxoJi] Site fiffi® 3.^4 SSftflJSffifcfl;* 
Wcfcvvrw^BB&tofliHU JHffiSBK afJ2tffl8tt* 

si? 3 «cai4*OiaM(iHf|fem 2 . 3 #gP^MtBii3f_?^ 



(2) WH2 0 0 0- 2248 2 7 

*#-r s ; h ztrnb ■titmsRi u -779 

[^OpfflSriBBfi] 
[000 1] 

[f&njft^ !>*»»] *A«EIItf>*fift 
3 7*Wt*lK8WJ-77^f-x-^t:R|-ri. 

[0002] 

T&'K ZtliZftLX. ^5BT6-44384#(iZlfii 
10 S&5g3!£7)l8& U - 7 7 9 -1- j.x- ? £ tl^ LT V > & . 

£ <7>Z8im&£L 'J -7 7 ? f - a x- 9 (i , PMttT&' 
KttOllg37^l*lJiIffl3(ctt*[6]-A-i)^^ll(ctt^[6] 

/C. Zco-zim-371^ -»«*A»Bt:J: i J«caft*S: 

TR^i LfcllWtetf I/O**, 
[0003] 

20 fcffi*<Ol«« y -77 ^ f-x- ^ KJt^a < v 34 

Z-lbtfX-Z&^b^SISmtfb-tt:. ttz. Zixt?3 
3 s ) ^>^. 

[0004] *J6^liJJEI8ISWaWiAC*$fLfct> w 
f) 0 . i*=fiMBS:&ffl -777 fax-? 

5:igfft-7l> £ fc $• f OH Wk LT V >-?> . 

[0005] 

k . ^i7)[f5E37«igiMHtttift]^igft^Wffl^& pj 

i&n 7k $ . Elita 70JMffiCcia?^fi-M'j^ 
tiX^Z, 

[0006] °lVi^Tlt, 4 mlM&ffib ttfTttBttt. 
@ LT . SW^^AiKWi^ito^^AaSk H*l6i 

[0007] I^i 3 k . #3-^ 

E^^->7^*-^^:l).Ik/6 i 'T^. &34Mz : >m.L 
^ ( ff > h 7 1 -X ) (cj: 19 miieHoiOfigt-^ 

50 7co4-3«0»:lK1t(*:OJa®ks SDfe3ro#JS]®C§l|g 



3 

£ ixX °Ttil 3 Tcr> 4 -r>cr>%m lz®%Vzftffisfl(&i; 4 r><r> 
#SKJ:Srt*> s @£3TO£;h^4ontt|fflBffl<: «JiS 
r? T(D 4 -o<7)«tlHt*raffi (USE) t^f^ffim^lSr 

t> ®fi ftftit^J * » 4 i t X § S . 
[0 0 08] *5t, ^-n^^^a^^TjSlff*^ 

ffWtSfitffiKC^t ftft-T S £ t #'t'£ 6 1 1 «> 
t£. {£g->7>-i$JUWi. 3>0MM&£igRfiLTqtfjiH 

mmmh mim 2 le^iM^n^ 

1 !E»tftfEfiS5$ 'J -77? -tx-^ tfco-CMIc . 

[0009] jecSffi&tS t N ±a!*AaFTi'iBHO«* 
( JUT . ^Jt^tft*^— 'J<03 

4 A^wtti z t iz x o £ 1 4 hsri* -r <soa*3 ^ ^ 

«**£fcfcJ:i3£ t saBKIU-JE* AO* t J; 0 *. t 

[0010] ir*^3!SS5f)fllfR4CJ;ii{fli*Ja 1 X£ 
2 Ktfc U -T T ? -f-x- *} V >T 3! 

3 Ttf-artftilfc »1, $2ttBH£ft<3ffl 

flfflU US 3. tB4tt8S6ttflc«OSaBfl±»3. *4*»tf) 

jib c *»B t * v *a * *-* s . *r» 3 r *«<b* tea? 

3*3, *4ft8tM*tf)Jflffili*3, 314 

»2«c«tt*afflflH{iSn . *2tt«£>JBHH:«*tHb 
fcoKK***-* . ¥»37#W'*ft«£&&J^c. 
*2. *3««ttf»a7)raffilS»2. *3ft8|fcOjgffi£« 

* 2 4 -p. fiiasflifc^fr * bbsm:*^ < 

[ o o 1 1 ] tea . zzx\^ v&£wmiz%mti t v -> 

[00 12] 
[00 13] 



(3) #^2 00 0-2 2482 7 

4 

0!tHia*«HLTiaTCK9itl. . EI 1 ttZV^HM 

•j -rr 9 -fx- -< ;i^ttaffl»w*t«t 

H. !23f5£^fiM'J-7T^f-x-^^a^cJ:4 
<0«ffl^y=.T7^-f-x-^ soffit (ffiJ^fiE) £^7 

10 [ooi4] iii<mftfcv^%mmvtmi£3 
7, 2itz m^r^Timzmmms&zum 

*l*^T»3T. 3(iS3>f^ (-*«3>fyi/) . 411+ 
*3-f^ x 5ii*-3^/i^ (fltMij3-Y^) xrt>&. Blfe" 
3 7 1 iOrtffliBtli. tt*[6]£II^ollgt!|ti-fS]A.Pjf>g 

faiPiiir r -fri-pfL y v ?w>a *ycom® 1 1 ~ 1 4 ** 

SM0l^l*lft"C55RS*i.. £*i£.>«««l 1-1 4 KM: 

^. =fr*SPl 1 -1 4fiIS5e37 1 2O3-^a'^J;0-X 
D'/hSl 5-1 7^^flJ{CTa^6<Jt^$ilTV^ 

20 4 0 

[0015] 1s.m<r>xu^ Y U 1 5 (clifin -f ;l/ 3 *\ 
+*«oxo •/ h 1 6 (c(i+*3 ;l^4 i\ tM^xo 
•y h g|5 1 7 Hti*3 )V 5 tfttlt'tVtmZ tlX ^4 . 

^«)372{±. •IrtriaiBffloiBaHAWfiffiii'SrSiot: 

3 o<3>kA«£ 2 1 - 2 3 fc 4 o^RfiMtft 
2 4 -2 7 i: ?rtt*iaiSS:t-*ftLT'5:4 . 7 1<A(KS 
2 1 . 2 3lt£*ffl36«Ntt. *iBffl3&«saC«ft$n, 
*AK : 52 2{ii:^iB*>'s®. ^igiH* J NffiCffl;'(fe;$ii 
tv^S. itiCJ: 1 ). «aKtt*2 4(^hrafflttNS. IK 
30 ®.mk2 5 f>^fflffitiSffi. >K^tt#:2 6<7D*WSBHIiN 
ff. tt»tt#2 7^JlBH±Sffi(C. 

[0016] mm.& 2 4 <^nsiMt±ftSP 1 1 ^rtjuas 
im&i 2?>pii§imz)!L%ht\^mh-ftiznmi. <r 
f?^tc>rf[fliL. im!&fc2i wmmm%>\ 4icje 

2 1 - 2 3 (7) RXti#X D y >- 3! 1 5 - 1 
40 7<7)ftefi*S£l£L<:^j£$*U ttffil 1. 14^tt 
^f*]* Y(5*:K1t#: 2 4-27 <0«rtr|6]*G t«F L < » 
)*§tL. Ml 2, 1 3i0*J*-[S]^Z(S0. 5X + Y}; 

:W:J:1 £^l!j37 2wmixhn 
-^STKt±^-Xo-y N*f 1 5-1 7<7)fjtt-[a]j|S<7)¥ 

i>mtxbz>. 

[0017] *coffe. ^i»372<7)^jfiffli:ie^iaa§7 
ifeo. ^V}?T2z%immz{mi-zjmii<r)ffiMz 

50 11*37 lW^iBCS-ALTt J:v\ JUT. r<omB& 



(4 

5 

it D - 7 7 ? -f X- ? 0$M£ £ m 1 -12 4 iz 1 > T « 

[ 0 0 1 8 ) fcfc. JSlTCfcv vr . #9 1 1 fcttHEtt* 
2 4k Wffl^jkAfltS** 1 fc U *S 1 2 kttlBtt* 
2 5 k <Z>|ffl<a*A«S!!£ 4> 2 fc U ftffl 1 3 kfflSttft 
2 6k 0[5]07^a&i3: * 3 k 1 . ft$ 1 4 kttKtt* 
2 7k OlS1<7)*^E&££ 3> 4 k Lt^"^ „ 
( a«3SI)rNf +iMMtR» ) 12 1 IS , *Tft 3 7 2 # 
ftigfc *> h tfMX'&a 4 )V 3 - 5 ^OiI«j£E0r 

10 

[00 19] .TOBlOf -fryh7 3r-X^-?v^TOT 

2 m 1 20)£wmzm u ^wmmta* % . mm 

# 2 6 OtSBflSjWB 3 1 3 OSSftSK:^ I V MX ft 
ttSS-ko. ttSfll l-14k«:»f;24-2 7kO 
f§l01&£M<;i, "T»3 T 2 1 fea: 
fc-fih.Sk. ^ttkLTM^-fS., _Wi*.i-»gpi 3 
k 2 6 k Ox x W ftOiftbnte i '0 ftgtf J: ft 

SttfrkOPiSJO&jRfi^ftk ixmrflfcibT*, 
h . 20 
[0 0 2 0] R»£. ft&l l~14fcit»tt«c2 4- 
2 7 k »ffl<?)at!tl*li. "Jifl^T 2 #12 1 tScf* Jfctt 

mU 1 2 k «t®ft* 2 5WX7 i-'O-f ftOigflnic J: 0 

[002 1] (M««*$:j/7 na*«!B) °J*!)37 
2 is 7 >• im IZ ft h VM 3 -f )l 3 - 5 ^o iim 
jfilBfLfc«^S:a2Sr«!SL-COTtaW-*. iOtt 30 
JBTK. ^ttft2 4^SJSiBA s mi*a'l lOPPgg 

[00 2 2] £ coB$co-f -r fyh7t-x{:outaT 

(=K»5]1-i. tttfl l-14k&6£tt*24-2 7kO 
[SIO&3fc*<i. ^Sf3 72#l32{C^t;£^7 H4E#> 

1 1 k «i:?8tt#c 2 4 k ox -y ^*o-m. at*, mss 1 2 

k 0)BJ0>BSS#£* k L-'C «iH"4 £ . 40 

[0023] R«t, fttf 1 1-14 kttatt*2 4- 

2 7 k OlSIO&SLSi. ■si»jnr2*«ia2^-r^v-7 
hfia^otin-fiii) k . ±*kt-ca^t-6. IWi 

*.£ftS5 1 1 k «Cffittttt 2 4 k ox . y v'oTfU;: J: 9 ft 

5. ZiUzXO, «JW)3T2i££isy }-&W.lz[&fe 
IzfcftZtiZ 

( 3i'*MBrB# £ 5, 7 h fflBttJH ) "11*13 T 2 *^ y7h 
est 3 s ) ttJBT'*3 ;W 3 — 5 ^.Oii'KjgBi L^*g- 

zm4 zsmLxaTizsm-ti. 50 



^2000-224827 
6 

[0024] Z&mTlt* «CK«*2 TWffifflffi*** 
4 ftS5 1 4 ^KiSHSfclSE Lv 4ttri&jffiB«: t *> . KlStt 
ft 2 6 O^JJgffi*^ Sft^Il 3 ^tSBSMc* H ^RrW 
ttB2r t o o I OB$0 f>fyh7t-Al:o^tWT 
CUl^t*. *»1 l-14kt>[figtt*24-2 7ki7) 

m^m.m\t. ^r»n r 2 4*04 t*-t£v 7 hfii*> 

1 4 k«CiBtt*2 7 k OX-y i^co-f Tl. S.t>\ ftg|5 1 3 
k 2 6k«x 7 ^O-f ti tz J; •) ft3P k 

[002 5] [Bj^t, Bjfi 1-14 k«Ktt»24- 

2 7kOlS]oa^l;i±, ^IS*3T2A^4[~7K-rtT>-7 

Him^mz-rmt. -kwtixm-ti, ztun 

±t l 4 k 2 7 k ox - 7 >>o-f file J: 0 ft 

X*h%, ditti , 'X ^*&3 72(±:£r><7H4a£t::£5t 

[oo 2 6 3 (ahEtis&^7f) aatio?riii3 

T2 5-**{iB*^*^7 h&m^$)Z+t&*z-&zm 

is 02i>#BgfCJ3lTtKBW«. ;^*»-&ctt % 3 
^^3t1> l$rtgSnj?-ti-.g,^[SltaigL. 3-f;Mt<I> 

[0027] ^OJg*, bJD3 7 2 S:ttf+»-f|. * 1 
A { tSJDP L . "sjfj 3 7 2 5- & <!> 3 , 0 4 

t'^L^ J r>"b/Pj5iX.5.0T\ BlS()372(i7i:ftSlC^ 

7bt^» mz. zff>wmmttt^vnt % 
i' 7 bffli < iffi-rs z t vx- 1? h . 

[0 0 2 8] (a^i:J:i.>f*y7h) a^tciOnTl!) 

372 Sr WtfSfrt, -ti-*^*-@ 2 . 

®3Z%miXttTlzmj\i-&. -O^tfi. 3-f;U 
3{C4>K *2^^-3-tt«^F(6ltM"«ts 3^4t 

02. *3^igSDi?+i-S^r[6l(C)i1EL, 3^;1^5t0 

3. *4$-»^?-e:5^ri*lK3ilK-rS. iO^ig^Jt" 
ii. 3-f;U3— 5^rjS5i1S*I&!t3i®tl). 

[0029] * O&JL n7»j37 2 S-TxtM^S <D 1 
tfW& I . nJiUia 7 2 I, O 3 * { 7s1Stta!)P 

■fSOf. T5IfJ372(i4 1 *E(c:>'7 h-fS. &i3. "T 
»3T 2 *4 t» k t k . 

*4!i/hc?^OT\ PaUffik^o^v^f^OA'. *TI&3 

i o set-fr^stt-f * w ih-r * i k * 5 t- & i . 

[0030] ±IQofl!!. >ro7iv7 hQMfrWik&M. 

^CO'MM y7hCti^t, 3 IV 5 [Z ji'fiJr ? ^ C 
*fSy7hWcft<0 ft??^ tt&Zt &X' & S . £ 



MSJJWKfcWC. £x7 hc0^t*AH52 3 iZXh 

f iJffl L . ^ 7 h £ J: £ flttt 2- * -v y-fe 6 fcft 

[0031] miz. z.comv.ztmf&tSi'&Mt* z<n 

IV 4 iM® 3 7 2 £ .1 <7)4>5Mii!^3ic5£ 3 iM> <t> 2 . * 
3*9MfcU 3>fyl'3j^«P72*;£»3tf*f't#Mj 
£H£"tl><I>l SrffiMU 3^;b5^'!Kjr7T2S:tjt!) 

[0 0 3 2] (iimJcJi&fc^H -9 »rf&3 

72*r#*<ig*^fc^7 MiS'v#«j£-ti-|>*il-£II 
3, I4rtiLTKTCiitS. £<0*£Kfct 3 
^5C::*4£t8fln*#|,:frft(-5l'tU 3^f;U4HO 
2Sr*^5-tf*^ri6jHii^ELs 3 4 4^3 (£<!> 1 

[0 0 3 3] -£tf>«£*. ^i&37 2££(Ctt#H-&<t>4 
tfiBiJI! L » "lift 3 T 2 2r£C#5f S <I> 1 , <D 2 
%\^l*r*>±/U%ti&cr>T. *TS&3 7 2 

v 7 F {£H < fiUfrt & i t #T" # * . 

[0034] (iimiej^^^H jB^tio^rui 

372 Sr A> ^> •t»*fl«'M!M» $ -£ £ fc N t X 

[003 5] V^aTl&Bj3L7^^Mf?IJ<7*S 

»J3 7 2 £ 3otf>ffiE-C$5fcfc$-£4 <! £ . IE 
tc s 3oc03-f;p/\^ii€{cJ: i 9 ii r*!r3 72Sr;fi4>^ 

[0 0 3 6] it^r '."fy Vyt-z.i'XMb'f 



(5) 2000-224827 

8 

£k</C£*. lOSWSWCIi* *A.Bffi2 1- 
2 3 <9|£-/j l»hRX *-#7.U 7 h SB 1 5 - 1 7 ^IWftjl 
SC*l<Hll.Mll, 14fmfr|4]*Y«:«a8 
1tflc2 4~2 7^*#ffl5GK»L<#lSU tirffil 

2, 1 3c7)tt*[*lAZ^0. 5X + YfcU -ilt'J: 

0. ^iO»Ji9372<7)>T-(IIUbn-^STK^«-XD-y 

/l/3-5^0iI«&«£J: Offif 5^7 h^ffg&SEH-C 

io ±.si-mmmnm.m^z^^xm^^-tt z t 

[ 0 0 3 7 ] > 2 1-23 <0tt*|6]ft 

X^XU7 hSP 1 5-1 7cOW^T[6]*S^O. 8- 

1. 2«K*t,<fl&£U till, 1 4^«*[6)&Y 
*ttatt*2 4~2 7<3«tfri*l£Gii90. 8-1. 2« 
(C*? t, < Jgffc U a&l 2, 1 3 Otfrfrliq-fi Z £• (0. 
5X + Y)O0. 8-1. 2i%l<Z%£l<Bf8.tZ>Zttf 

* . 

[0ffi^fS#£Iii H J!] 
20 [01 ] ^ifeM^fig^y-77^f-x-^ti5^Tji 

[02] *)5tW^mia^ 'J -77 ? f-x- ^ V £ 

[03] ni&M!7>n.&£v-T7?i-^-?izi4^x* 
mx-hh. 

[04 ] H)5im«lKA" l J-77^f-x-^tct>^-CS 
30 ^7hii«i^<OBlllb3 7eaESr5n-^^tt*r6lBrB0"e 

Hi[ilf3 7, 2ti^ril37, 3-5{±3-f;W N 1 Hi 
SftltiM, 1 2ii3f52 S&SP, 13*4»3*». 1411* 
4ftg|5. 1 5-1 711XD7 2 1iS^A^5(m 
l7^AJK5) . 2 2<±*AflP5(»2*A«5) . 2 3 

iimk (m37i<Aia??) . 2 4\imm# (*i«c 

. 2 5(sRiai4* (^2«cai4fr) » 2 6(1©: 
Ktt* (»3t)Cffitt*) . 2 7ii«ffittft (S4#:Ktt 
40 (*) 



4 



• • • 

(6) JHH2 000-2 24 827 



[Ell] [021 




